Melatonin Restores White Blood Cell Count, Diminishes Glycated Haemoglobin Level and Prevents Liver, Kidney and Muscle Oxidative Stress in Mice Exposed to Acute Ethanol Intoxication.
The aim of the study was to examine the effects of melatonin impact on changes in haematological profile, biomarkers of oxidative stress (dienes conjugates, malondialdehyde (MDA), oxidatively modified protein levels, total antioxidant capacity and antioxidant enzyme activity) in liver, muscle, kidney and erythrocytes, and glycated haemoglobin (HBA1c) in mice during acute ethanol stress. Assays were carried out in quadruplicate: control, melatonin (10 mg/kg, 10 days), acute ethanol stress (0.75 g/kg/day, 10 days) and acute ethanol stress plus melatonin groups. Acute ethanol stress caused a significant increase in the total number of white blood cells (WBC), especially neutrophils in the blood, and HBA1c levels vs. control mice. The correlation between lipid peroxidation and the glycated haemoglobin level was shown (r = 0.93, P = 0.007). Ethanol reduced the antioxidant capacity by increasing reactive oxygen species (ROS) production and the level of oxidatively modified protein content, diene conjugates and MDA. Melatonin administration in animals during acute ethanol stress reduced antioxidant stress biomarkers, WBC, HBA1c levels and ROS production. Melatonin had protective effects on liver, kidney and muscle tissues by preventing the intensive lipid peroxidation processes in initial (diene conjugation production) and late stages (MDA level), and significantly reduced the level of aldehyde and ketone protein derivatives. Furthermore, melatonin restored elevated WBC count and HBA1c level and diminished ROS production. Ethanol reduces antioxidant capacity and leads to exaggerated reactive oxygen species production and consequent increases in oxidatively modified proteins. Melatonin exerts protective effects by preventing the intensive lipid peroxidation processes. Melatonin significantly reduces the level of aldehyde and ketone protein derivatives, restores glycated haemoglobin level and white blood cell count.